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(54) POLYMER WITH NARROW DISPERSIBILTTY HAVING ACID DISSOCIATING GROUP AND 
ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer capable of satisfying many performances as a 
resist material by introducing acid dissociating group into 
hydrogenated product of a ring-opened metathesis (co) 
polymer, controlling the molecular weight and controlling 
the molecular weight distribution to narrow dispersibility. 
SOLUTION: This polymer has a structural unit of formula 
I [R1 is a group capable of dissociating by an acid; R2 
and R3 are each H, a 1-20C alkyi, halogen or the like; 
(m) and (n) are each an integer of 1-3] and has 1.0-2.0 
ratio (Mw./Mn) of weight average molecular weight Mw 
to number average molecular weight Mn and 500- 
100,000 Mn measured by GPC, expressed in terms of 
polystyrene. The polymer having a structure of formula I 
can be obtained by polymerizing a cyclic olefinic 
monomer of formula 11 by using a living ring-opening 
metathesis catalyst, hydrogenating the resultant polymer 
in the presence of a hydrogenation catalyst, hydrolyzing 
at least one part of the acid anhydride group and further 
reacting the polymer with vinyl ethers or a,p-unsaturated ketones. 
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(CHBu') (OB u*) W (N- 2, 6-C.H, 
PrS) (CHBu*) (OCMerCF,):.W(N- 
2, 6-C,H,Pr',) (CHBu') (OCMe: (C 
F,) :) W (N- 2. 6-C.H,Pr',) (CHC 
Me:Ph) (OBu'):,W(N-2, 6-C»H,P 
30 rS) (CHCMcPh) ( O C M e 2 C F , ) : , W 
(i\-2, 6-C.H,Pr':) (CHCMe:Ph) 
(OCMei (CF,) t) I. (^cftOPr'^i so- 
':fu\i)V^. B u ' t e r t - y5';WS> M e ^ 

p h ii7xzi;i/^^^-r, ) m<D^ y^T.T-y^ 

T;i/4^U5^>MjK. W (N- 2. 6-Me,C.H,) 

(CHCHCMePh) (O-Bu') , (PMe,) * 
W(N-2, e-McCsH,) (CHCHCMei) 

(O-Bu') 2 (PMe,) , W (N-2, 6-MeiC 
,H,) (CHCHCPh:) (O-Bu'): (PM 
40 e,) * W (N-2. 6-MejC«H,) (CHCHCM 
ePh) (OCMe^(CF,)):(PMe,),W(N 
-2, 6-Me,C,H,) (CHCHCMe:) (OCM 
es (CF,) ) I (PMe,) , W (N-2. 6-Me, 
C.H,) (CHCHCPhi) (OCMe: (CF,) ) , 

(PMe,) . W (N-2, 6-Me:C.H,) (CHC 
HCMe,) (OCMe (CF,) 2) 2 (PMe,) , W 

(N-2. 6-MerC.H,) (CHCHCMe,) (O 
CMe (CF,) ,) , (PMe,) , W (N-2. 6-M 
erC.H,) (CHCHCPh:) (OCMe (C 
50 F , ) : ) 2 (PMe,) , W ( N - 2 . 6 - P r ' : C 
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.H,) (CHCHCMePh) (OCMe, (CF,)) 
t (PMe,) > W (N-2. 6-PrSC.H,) (CH 
CHCMePh) (OCMe (CF,),), (PM 
e,),W(N-2. 6-Pr',C,H,) (CHCHC 
MePh) (OPh) , (PMe,) , (^I^OPr'li 
i s o ~ T'D tf JUS, B u ' t e r t - ^^JUS, M 

X5">^y;U4^U-r >M^, Mo (N-2, 6-PrS 
CH,) (CHBu') (OBu') r. Mo (N-2. 
e-PrSCaHs) (CHBu') (OCMejC 10 
F,) Mo (N-2, 6-Pr':C,H,) (CHBu 
') (OCMe (CF,) ,) Mo (N-2. 6-Pr 
l^C.H,) (CHCMe:Ph) (OBu'):, Mo 
(N-2, e-PrSCH,) (CHCMerPh) 
(OCMe^CF,) Mo (N-2. 6-Pr':CiH 
,) (CHCMerPh) (OCMe (CF,) ,) 

(^tf'OP r ' H i s o - yn fcf;i/^. B u' t e r t 
-zT^Jim. Me\t;<^)Vm. P h (1:7 x ' 

-t. ) mo^ij-yy'-^mr )i^^j^>mm. Re (cb 

u*) (CHBu') (0-2, 6-P r'zC.H,) 20 
Re (CBu') (CHBu') (O-2-Bu'C 
.H4):, Re (CBu') (CHBu') (OCMe:C 
F,) Re (CBu') (CHBu') (OCMe (C 
F,),),. Re (CBu') (CHBu') (0-2. 
6-MeCiH,):, (^^OBu'litert -:/^J[^ 

[C (Me) C (Me) CHMe,] (0-2. 6-P 
r':C,H,),Py, Ta [C (Ph) C (Ph) CH 
Me,] (0-2. 6 - P r C, H, ) , P y , {^^<D 
Me\ty^^)Vm. PhH:7xn;i/g. Py(itfU>?>^ 30 

^^r. ) ^<D5^>3^;u^r;u+'j7^>M^, ru (c 

HCHCPh,) (PPh,) ,C1,, Ru (CHCHC 
Ph,) (P (CH,,) ,) :C1: (^^<DP h\ty X. 

[ 0 0 2 2] W^^^^JI|APy>fg^CD^f^^l<h LT 
f^.W(N-2. 6-CH,PrS) (thf) (OB 
u') , C 1 W (N- 2. 6-CH,PrS) (th 
f) (OCMe:CF,) :C1,, W (N-2. 6-C 
H,PrS) (thf) (OCMer(CF,):):C 

I W (N- 2. 6 -CH, P r ':) (thf) (O 50 
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B u') : C 1 , , W (N - 2 , 6-CH,Pr',) (t 
h f ) (OCM e, C F,) , C 1 2 . W (N- 2 . 6-C 
.H,PrS) (thf) (OCMe: (CF,):):C1 
(i^l^OP r ' i s o -:/n tr;i/^. Bu't^te 
r t-:/^;ug, M e Ph«:7x-;i.^, 
t h f H^hKD:7^>^^-ro ) m(D^ y ^T.'r 

^nc^^a^, S^«Mo (N-2. 6-Pr',.CH,) 
(thf) (OBu'):Cl2.Mo(N-2. 6-P 
r'rCgH,) (thf) (O CM e 2 C F, ) : C 1 : , M 
o (N-2. e-PrSCsH,) (thf) (OCMe 
(CF,),),Clr.Mo (N-2. 6-Pr',C 
.H,) (thf) (OBu'), CI,, Mo (N-2. 
6-Pr',CH,) (thf) (OCMe,CF,),C 
I,, Mo (N-2. 6-Pr',CH,) (thf) 
(OCMe (CF,) ,) ,Clr, (iC^'OPr'Hi s 
o - :/n B u ' fi t e r t - y^;i/^, M e « 

;<5^Jl^S. Ph{^:7x-;U^, t h f h ^ t: H D 
^^^^-To ) ^(7)^ 'J y7^>^/\ny>fg#:<hTIEW 

[ 0 0 2 3 ] ^fz. ibM^<i:LT<^W^^^{b^ife<D^ 

U - n - y^jUr ;U 5 - 

;Uazi'J^At y-f :^'>* H, v^X^JPTJl.^X'^ A^y t 
KUH, x^;ut;U^ x*^ A-fex^^:/ p U x5^;ut 

;i/^xr>As^ij7DU Ki^oW^r^i/^xi^Ait:^^. 5=- 
h^;*^;^^®, i^x5^;uv;<^;i.^, 5^h^x^;i^^, 

v:/5^;us;x5^;u^, "T^h^y^;!.^, T-h'y:^^^)], 

n -y5^;i/U^»^Ai?<DW«U^'::7A{b^#^, n-^> 

^v'^A'r:tvH> x^;U^^^ Ay P ^ 

v*:? A^P^ n -yp t;;i/^y;^'>r>Ay 
P5H, t — A^ P U y^))^^^ 

I^if^^.h^) :^=^)Vii^om. KUx^;U4^ 

[ 0 0 2 4 ] ^%^^<D:^\^\zi^\^^^)\i>^mm:^^±: 
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^ 2-'1 0000T<feO. iff ^ b<(i 10 — 50 

JUttl-e 2-10000, $f^b<f*10 — 5000 Tfe 
y>$i^tcMLT^;Uit-C 0 . 1-10, $f^L<(il 
[0 0 2 5] ^fc, 2t:%^<Z):3^afC:fett'5 U lf>^^ll^ 

:t=^it>i|^cDx — ^>-if>, h;i/x>, ^^v'U' 

>, Vy ^ uux.^ y . ^DP^>-tf>, hU^UD 
[ 0 0 2 6 ] *:^H^O:^^tC^l.^TMi^$cif^€:i^ 

n, $€)fC, t:x;U h U ^^^^Uv-^V, TU;H-'J;<5^ 

fc, vX>^LT(i, 1, 4-^>^i^X>, 1, 5- 
^4^-9->?X>, 1, 6 -^7^^$^ vX>^CD^^^tS^ VX 
>;&^^frf $efc, Ctli^:tUy ^ >^ft\ti^:iL 

[0 0 2 7 ] ^^ajC^::^^i{Z43l^T^#^'^^:t l/:7^ 

m^:t\yy^>j^mRmznhxo. ooi-ioo 

0,$?iL<[iO. 01-100 (DlfifflT^a. 

:t U:7^ >^fcflvX>7!>^^^^PT;U=^U 5^>lt^CD 

r;i'^U5^>oi ifttcMbTO. 1 - 1 0 0 0, tff^ 
L<(i 1-500 (D^mx$>^. 

[0 0 2 8] ^^^:$^-fe'>Xfi^"C«, m&^<O^Jt^\^ 

ymm^^±yy^mmtmm<omm\to. i - i o o m 

o 1 /LOlSffl:?&t$Ff , j1^1IT3 0 - 1 5 0 t:cO 

sittas^T 1 ^- 1 oB^PeiSf&^-B:, :/5";i/r;P7^b K 
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■fe -> X s^^jgSK ^ f# ^ c /»^r- # S . 

[ 0 0 2 9 ] :^mm(0^m^Z:}^l^X. Ut*>y^^P^^ 

ff-sc (hTii^'T^^o ^fc, mm^mmtLx:tuy ^ > 

^ >?x XD^ST-^ ^}^d>ifmm:^^ty7sm't^ 

S^{CJ;0, Mn;;)^5 0 0 - 1 0 0, 0 0 Q (D^^m<D 
m^^*:^^'&ili:7&^T#^o $?^b<«, 1, 0 0 0- 
5 0, 0 0 0 f 0 , #tC, ^ff ^ L < 3 , 0 0 0 — 2 

0. oooT^^. ^fc. wmW'iSLumm^mm(D'&n 

\Z^'DX^'>(Dmmt.^^^O)(^^ Mw/Mnt)l. 0 

-2. o(^m\^^^=tm.^^<Dmm\zmm'r^:iht^x^ 

^. jFf^b<t^l. 0-1. 8, MJciif^L<fil. 0 
— 1. 6<D^BT$>^o 
[ 0 0 3 0 ] :*:^BJCO:;^?£Tli. ^t*c :t U 7 >f > 

Uz^O/^. JU^ZiO jUm<0^m^tf'-':^>. 

y^tj. r)i^'r. ^^xT, -x^y^^vr, y^v^ 

x5^;wt;u^ XiJ^ A, Xy ^rjPT-fe^'Jl'r-lr h:^- h/ 

30 - y5=-;PU y -t > ^^^7 u u Hx^>?x5^;i.t 

;U5X'>A^nUK, g^®!Pv«>A, y^nnHx (h 
ij :7xx;i/3i>>^y >< >) a^>?»>a, ^unhux (N 

U 7:iiX;U:tJX7^ >) Dvi^A, v h K U H 7^ h ^ + 

X (h u :7xx;U7i^x:7w' >) iU^^-x'^ A^^^^tf €> 

^ (3) 
[ 0 0 3 1 ] 

[jb5] MH,Q» Z, (3) 

40 ny-JOl^. e^SfctdtX^y ^;l/$r^L, H« 

tK^^St^L, Qf*ADy>^^L, TtlCO. NO, h 

;ux>, r-fe hx h u ;u*7tH7^ h ^ h K n :7 ^ 
R R -Mi^n-e=n[^-t)b<(iSJ^«j:^ia*i, 

4^^^L, k tiO Sfcfi 1 CDl^iac, h 1 - 3 O^igc, 
p «0 Sfcfi 1 q I* 2 - 4 c^^^^^-To ) T 

50 m^m^^^-^xi^mw^wt ^ hL^x^^. 
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[ 0 0 3 2 ] (3) 43tt^Qii. /\ay>m^^ 

Sr^d^-C^^o ^^Z. T\tCO. NO> h)lX>. Tir 

f ij n-:/ntfJi/4^x h u t 

>'^>> h U -< V >^^>ll^4^X7^ h U n - >^5=';V3^ 

:7x:i;i^4^x:7^ >. h u o - h U JW^^^ >^ >r >> ^'J 
m- h u ;p:t^x:7H' h u p - h 'J;w4^x>'^ v 

i;>:7Do (:7xx;i/) 3^X7>f>. ^ddv^x 

[0 0 3 3] -IS^ (3) -e^-a:S^«^M^^<^^i*^ 
^i^iUTli, s;^Davfx ( h U :7xx;v^x >) 

>7:j7noh'x ( K g >'xr.;U4^x:7>f >) /i 2( 
^i^^A. V^uu\i7s ( h U '7xr:;b3^X7>f >) 6 

^uDh'JX (h U:7xn;i.:fxX:7>< >) nv^ 
I,, v^nnhUX ( h U :7 xxJU4^x :7 ^ >) 
'^7^, >?^DUt K'J FtiX ( h U y'xX>lU:^^X 
>) -fUv^'^A, v^oDhUX ( h 'J :7xn;U4^X7 
^ >) ji^T^-i^/A. v^nn5"h^^x (hU:7xzijl/ 

( h u >'xzi;i'4^X7^ >) ;U7=-x'^A> v^DDtfx 
(r-khxhu;i/) fx ( h u :7xx;i.3^X7-f >) 
^-^h.^ vi^DPbfX (x h ^ b n ^ >) t:X 3 
( h ij :7xx;P4^x:7>f >) ;i^5"X':7A. ^antHU 
K (h;WX>) hUX ( h U >^xXJI/5j^X7-f >) ^Ut^ 

)\,it^y^y ^ y) )V'rz:.^h.. >^ D D t H U H:^^U^x;l/ 

hux (>?x^ji'7xzijp5i^x >) juxx*:?/., ^ 
p D 1 1^ u FX h D v;u h u X ( h u :7xz:;i'3j>x 

>) jUT'-ii^A, vt57DPhUX ( h U ^^;l^3jvX 
>) J!.^--^/., v^PPhUX ( h U X^^Jb^^X^W- 
>) ;i.^x':7A. v^pphUX ( h U P^ + ^>>'i^ 
4^X7^>) jUt-x'^/a, i^^PDhUX (hU:7xx 
jUtJ^x^w-v) Jl.T^x'^A, i;^DDhUX (hU;'^^ 

;Uv >^xX>)!/4^X7^ >) JUxX-^A, v^PPhUX 
( h 'J v^^^^U^xXJU^t^Xy'^f >) ;U7"X«^A, v^S^ 

pph'jx ( h u o - h u ;i/3^x 7 >f >) ;wxx':7A. 
vi^nphux (>?i7 D ux^;U3j^x 7 >) iU5^x»>? 

A, v^DPhUX (>^^PP7xX;U:}^X7^ >) 

v'-^u. i;^pphux (hu^^JU^x7^h) ;w 

XX'^A, P P h 'J X ( h ij 7xXJU;^X7>f h) 

[0 0 3 4] r^>\\L'b^(D^^mt\^x\%s 
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>, 1. 3 - vra y >'^7py:$^>^c^-^7a >>(t:^ 

>, hUX5"JU75>. h «J '7xX;l/T5 N, N- 

i;;^^;i^rxu truv>> r - tf p u >#<7)H^7 • 

ffi ic CD nj T w ffi -r a c ch t> T' # ^ o 
[ 0 0 3 5] ^^m(D')jmz^\^^mm:^^^iy^^'^ 

^^>^5^-fe'>Xft^<^<i:7K*^UP«i«^«^^^«t^^ 

(D Tic ^ ^^13QM^7!)^ ^ ^ ;< 3^ ir X M b T 5 - 5 

0 0 0 0 ppm-CfeO, $?*L<lilOO-1000p 

^^-tr'>xm^^{::MbT5-5 OOOOppmtffe 
0, $f^b<lilO'-10000ppm> !Hp{c:$?^b< 
0 5 0- 1 0 0 0 p pmT^So "^ti^ r^>{b^#i« 

^ffl-rs^^n^JS^gii^f-^i-^^ 0, I'-iooo^ 

fi. »^L<{tO. 5-5 0 0 1^(C«F^b<{il 
- 1 0 0 ^«T*^^. 
[0 0 3 6] W«S^JS^i*^<i:7^ >lb^i|^3^^^?fe^*^ 

[0 0 3 7 ] vXS'^^CDTK^m^JDMJiE^lCil*' 
10 v^Tffli.^6n^^^^bXt^5IM;^3'-fe'>xM^#^^l^ 
1^ b |g J« e f*^ * ^ ^ ^ ^ ^ ^ *^ * ^ ^ ^ ^ 

;i.x-^;i^, vy^;i.x-5^;K i^^^ h:^^>x3^ >^(7) 
^>-tf>. h;ux>, ^i^vy. 

^ym(Dm^mmityi<^m. you^y^y. y^u^^ 
•^y. ;^^)\^y^ o^^-^y. :<^)vy^ ^^^-^ 
^ijo ymcDmmmm^^ityi^m. :^^vyv^u 

U v^^PPX^V, >?^PPX^U>, J-Vy^y^ 
40 px3^>, i7n;v^>-tf>, hij^p;u^>^>^t7)A 
py>'^b^{b7K^^?^^*^^f cn?>fi2ai^^±?^^ 

[ 0 0 3 8] Mm^^-fe'>xm^f^<D7K^^*nJKit;f^. 
;K^ffi:^3^>^5i«* ^J^-^S OMP a, «P^b<(^0. 5 
'^2 0MPa. f^(C$?^b<{i2-15MP acT^ltSfflT 

tf*:)n. -e(DJSjr>ta«ti. m^o - 3 o ox:otamT^ 

»^U< ti^ia-'2 5 Ot:, 1^fCii?Sb< t*5 0- 
2 0 0'C<DtaSE«iffl-^*>*. 

[ 0 0 3 9 ] :*:^B>^CD:^fi(r43tt^^^;^ >^^^^ 
50 {^7K^^^JD4^30ia3iti, ^^;<i5'-tr'>xM^^i^jS;5^'^ 
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t>^tgTfe*7!)t, mm-r^zttjiK. ±mmm^mmi^ 

^mm\z<k^^mm. ^mm\z^^mm\z%mm(D^m 
-riz^\.^xmmm^-r^:^m. mizi-^^mm^z^^mm 

[0 0 4 0] mm:^^iii^7.m^i^yf^mmm(^mmfi^^ 

ftmi^^izT.^-A^^^^j^/uxm'&^TKmit^^mm 

mmmiz^ommm^'r^:^mmi)mif^ti^. 
[0 0 4 1 ] :^mm<D:^m\zt5n^7ifimmm:^m^m\^> 
^ tA^mmi]um\t9 0 %y.±f)^^^\zm^x^. 95% 

mmmt.^m\zmit-^n^zihii^t^< . ^titc^m^^ 

ir 5> X a ^ ^ ^ jto t /cC ^ o 

[ 0 0 4 2 ] ^%m<o^mzi^\^^xwim^ Tsm^^ 

m^^(ommmiL<D±%^tz\t-^^ii)v^sym\z^^ 
■r^. z<Di}U7i<.^mK^^\t. mm. mm. mm. h;ux 
>x;u3i^>®g, h^jy)]^:tamm^rz\tmmm<omi^m 

oT )vti^)\SL^m. ^tz\^m. r )vti^}}zRxxmm± 

[ 0 0 4 3] i^mn<D:^\k\Z^n^1]]\i^^mKm^. tK 

)i. i^^h^yx^y. z^:t^'^ym<Dx-y^)vm. ^ 
>-fef>, h;ux>, ^y\^y. x5^ji/'^>tf >^(D5f # 
m^ityf<^m. ^y^y. ^^-^y. ^^^y. y^a^ 
^-^ymo^mmm^ityf^m. mm^(o:f3)i^^ym. xh 

a ymo-hait'^^. \^^)i^y. ;i^^v>i|oe 

f)^mif^n. Tfitm^^Lx^Bk^K m\z. zti^<D2m 
m^:x±^m'^mmLxh^vK K^^umu. ii'^o-a 
0 Qx:<Di^&x$>o . t^^L<\t^u-- 2 5 ox:<Dum 
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[0 0 4 4] ^tc. mi^^fzitrjvtf ^jmny^i^mcom 

{zr )itf V ^rz\tmxm'^. 4^?n5aiibTt)^i^o jtoTjc 

\ty.'p ^j-/)^^<Dm^w<Dmi^m\t^\zWi^'^tir. 
mi^T(Dnmm^\zKJt^m'ti^^mmhm^i^yi^mit^^ 
-yBymm\z^^mm.t^:^m. K^^mm\z7.^-i. 

^mt^m^i^ti. x^u-o^^, ^(D*^?gi§?i. ii 

[ 0 0 4 5] 5^^Bj(7);^^Tfl, {CJ!ia7K5^^U 
Tt#^>n>^cS^^^fc:x;ux-7-;i/MS/ifia, 3-:^^ 

fis^D^ h>ii<i:Si«^$-&T, -i^sit (1) x^^n^m 

20 t:x;i/X — 5^;i', n - t'd tf XJUX-t-JI/. i 

s o-7^Dh:;i/trx;ux— T-;!/, n - x;i.x- 

sec ~-y^>iUt'x;UX'--T-;l/, t e r t 

t'xji/x— -T-ji/, i s o -y^;i/t:x;i/x-T-;i'. i 
s o -:t^^;utfx;ux— T-;i/, -r v'juf x;ux — 7^ 
}^ fx;ux— T-ju, y^ u^:s^y)V}±zi)Vx, 

— x5=-;u- 1 - :/n^x;i.x — 2-x5^;u 
v;uh'x;ux-^;u, t e r t -'^>5^;ub*x;ux 

:t^5'7^>^;nf x;ux-'5^jU, -lr5^;i/bfx;ux 

— 2 -p^ h^^v'X^ji/t'xjux — ifx;u- 
30 2 - i2-jih^yxh^y) x^;i/x-5=-JU, x^u- 

>y U zi-;i.:/^>iUb:x;ux-7='>iU. Sfcti t e r t - 
T5;^hfx;ux-T-;u^or;U3 4^>'g^^fctii!i®^ 
(Dr;i/^;i/fx;i<x— 5^jUS, :7xx;nf x;ux— t- 

o -X h D :7 xx;i't:x;ux — ^y^ltp-h 
^P-r )V\dz:^)Vx. — y-)Vm<OT >J -Jl/ b'x;i.x-7^;i.^, 
2, 3->?tHD7^>, 4, 5-vbHD- 
2-pt^;i/7^>, 5, 6-xbHu-4-^h^v- 
2H-tf^>, 3, 4-v^bh-n-2-p^h^x-2H 
-b'^>, 3. 4-vbh'D-2-Xh:^i/-2H-b 
40 yy. ^tzltS, 4 - vb h*P- 2 H- fcf ^>^<C>^ta 

p^^;i^bx;i/x — x^;i.bx;i/x-7^;u, n-T" 
D b;ubx;px-5^;u. i s o - y □ trji/b'x;ux-x 
ju. n -y^;i/bx;px-7^>ii/, s e c -y5";nf 

X-5^;i^. t e r t - y5^JH:fx;UX-5^;i.. 2, 3- 
V b H n ^ ^ > . ^ 3 , 4 - V b H □ - 2 H - tr ^ 
>;:^W^b<. Stc$f^L<«. x^^Ubxjux-T' 

n -:/n tr^iufx^ux-T^;!/. iso-yDt;;ub 
xjux — "T^;!/, n - b'x>iux — sec-y 
50 5^>H/b*x;ux — t e r t - bx;i/x — 
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2, 3 -S^fc: I^d:7^>, ^rc\t. 3. 4-z^\i]^ 
D - 2 H- tf -7 >-rr* 0 , mhltj-^L<\t. x^;i^t':^ 
Jl^X — 5=-;!^, t e r t - y5";i/t* — Jl/x — 2. 3 
-i^tHD:7^>, ^;t«3, 4->?tHD-2H-t! 

>-2-:t>. ;< >'^;^:t + ■t^< h\ 4~^=\^-fe>~3 
-:t>, 5 - 3 -'X^'feV- 2 -:^->, 3-/ 

^;tf^2->^i^D-^:^-fe>-l-:t>. 3-}<^)l-2 10 
-->i^n^:^-fe>~ 1 4. 4->^;A^;U-2- 

zy^a^^±>- 1 -:t>. 3, 5 2 -S^ 
^ n^4^ir >- 1 2, 4, 4-hU^^;i'-2 

- D^4^*fe >- 1 -:t >, ^y>i^D>, 3-Xh4^ 
- 2 - D^4^-b>- l-;^->, 2-~>'ij7p^>7=- 

Stfen^o cti60'5-&, ;»<^;nf xju^ h x^ 

)l\dzi)ltr h>. 3 ~^>^>- 2 >, 2-S/^n 
[ 0 0 4 6] b:x;i/X-^;U^Sfcti a , /3-:f:^^>Jr 

mm. mm. :/a\d:t>m. -^aym. i^zL^m. 

p - h;i/x>x;u.i^>^ • tf u v>m^ow^^7:i^^tf 

amm. p - h;i-x>;^;W3j^>^ . tf u >?>m, ^/tJi 

• tf' J >?>:^;i5W^ Ll^o ^ , ^ 3£ T 

t), ^:tf^2Si^±^(^B^S/ttili^tc^^-r'5C<ht) 

1 ^:;U{'^bTil1^2^:;UiJilT'rfeO, «^^L<«, 40 
0. OOOOlJ^cCl^^LO. 5^:;i/CO^ST^0,M{C$? 
^L/<JiO. 0 0 0 1 L 0 . I ^ )]/<Dmmx ^ . 
[0 0 4 7] ifx;ux--T-;u^^/^tia, 

{IC. ; n-^^-^y. n-'^>^>. n-^:/^>. 

^>iL>. h-;PX>, X^;i/^>tr>. ^ >^(D^Wr 50 
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M^ityif^m^^: i^^un:^^>, ^?PD;^;i/A, n n 

□ y>fk^^ ; v^x^;ux-^;p. xx;i/X-7^ 

7^K^tKu:7^>> 1, 4 - i^:t^'^>. x^u 
>y U 3 — ;u>?;>c^;i.x — x^ u >^U n — ;i/>? 
x^;ux-7^;u^<Dx-^;p^ ; T-tr h >, x^ju^^ 
>iu^h>, T-fe h :7 X y >^(^y N >^ ; r-tr hx h u 

JU, 7^0 tf:^-X h U JU^(^X h U;P^ ; *3^^g^^X5^ 

tf:^>^x^;u^(Dxx5^;i'ili*?7&^^frf en 
^« c:neti¥5iT^^;^cJi2S^±^rg^bT{^^L 

f)^i^-mtt<Si^:i h:^^tif^l.l^f)^. ^i^-Um^(D^L 
U-z^XhmiotSi^^^. 

[ 0 0 4 8 ] Kjt^(Dmm:^j^\^. ^\zm^^n^^(Dx 

\ta, ^-^i^^^h>m. m. ^^^^z^mmt^m^o^ 
mmmfi^'SifimmizM'^^timm^n^:^mx;^nifttiuis! 

[0 0 4 9 ] Km<D^oum^^zj^mm\t. mm-r^m 
^i^^m. Rtsmm'r^m^(Dmmm<Dmm'^m\z^ri 

Ti oui^^Li 0 ox:(Dmmx$>o . $^^L<^l, ou 

i^T^o,$?^b<fio. 0 if^i.'^i. 1 omm<Dmmx 

^i>. Sf&fl^^{Ci:oTMJE. ItEESfcliJfJDEECOfejn 

x^. ^^m(D^^^mm<DW^Txhno ^hf)^x^ 

[ 0 0 5 0 ] *fc. :$>^m(D:^f^X\t. mm:^9ti^7. 

^iL\.rzmz.'7 )vzi-)vmiiK)t^'^'&x. 

hx^^o r;U3-;i.^<h LTfi, mK.\t. t e r t - 
y^^jpr >>m— t e r t ^ jir jizi—ju, 2, 
3 - 2 2-^5";u-2-^> 

z - 3 --<>^ y 3-x^;i/ 

-3-^>3^y — 2, 3~>?p^^;i/-3-^>:$7y 

2 - 2 -'N^^ity i-^5^;i.-i 

- n^:^^s^;ur;i/3 — ;u, 1 -ryv>^;ur;un 

^fcJi, 2 - 2 - >5';^r;^:□- 
;^^cD 3^7;i/:3->ii/^?:)^^tf en, cnecD^-^, t 
e r t -y5^;uy;w3-;u7)^^^ Li.^. cne(or;i^3 
-;i/?icD{se^M(i, K^TKife^^^- 1 ^;P{c:^bTil# 1 

0 0 ^;UJ[^TT^ 0,«^^b<HO. 0 1;5:V^L10^ 
)l<DmmX^K> s MiZ»^L<\itO . l7il^L5^;KO 

[0 0 5 1 ] r)i:n'-)vmt<oKJt-iz^\.^x\t. mmr 
f)^. ^Jt-^mmcu^^^cDx&tiiiiCMnx^mm'r^c 
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^1t>. n-^>^>, n-^t/^'V. v^u^4^-th> 

>'5>, 1. 4-v:t4^1t>> x^l/>i/U 3 — 
5^;i/x — x^^>y u 3 — ;i/i;x^;ux— -T-^l^^ 
OX^-T-;!/^ : T-fe N X^'JU^^'JU^ h >, T-feh 
>'xy >^(0^ h >^ : T-tr hx h u ji^, yDtf:txh 
ij;i.^(Dxh u;Hi ; *3j:r/i^^x5";i/'^:/n tf 
x^;i/^oxx5=';um^7&^^tf ^ti'S. cn'E»nm3feT 

[0 0 5 2 ] 7 )lZJ-)imt<DKfit^<Dm(D^m:^<klJ^m 

Lf3if)^ib. M'^K^^umt^T 1 ofccv^b 2 5 orcDie 

HT$)0. $?^L<fi> 0/cJ:l.^L 2 0 Orot^HT^ 

0. 0 1 ^^cci^it 1 0Btr«^cDisH-e$>^, jsitxti^^tccfc 

:^^jt^\t. r )vzi-)\.t(DKJt^mm'pmm^M\zm(!b^ 
[0 0 5 4] u±<o:^m\zxto. (1) T^$n 

^<i3tmfe^Wb> Mw/MnTi/M. 0-2. 0 X ^ 

0 . :f5^oMn7!>^ 5 0 0 - 1 0 0 , ooox$>^mmm^ 
> 3^ y - ; u ^ ^ -tJ- > ^ jg ^ ;^ ^ SPJ ^ ffi I ^ T ® $ it , 

[0 0 5 5] 

[iisi^ji UT. mmm\zx:^nm^mm\zm^'r ^ 
/ctis, ^mm^zi5\.^x%^titzm^^(Di^iim\t. 

<D:^l^\Z^r^m^Lft. Mn. MwCD^ttJtd:, GPC^ 

y^>\zmmv. ^ihrnti^xB^^ytms s o - r i 

*>J:D^UV I DE C- 1 0 0 - V I , :^ ^ A t U T S h 
odexk- 8 0 5. 8 0 4. 8 0 3, 8 0 2. 5^^ 
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X ^ U > X 3^ > ^ - K fc ck o T 5^- ^ M * ^ IE L tr o ;t . 

7^mmm^<Dmm^myKmit^ aar^ji^AizmmL. 9 

0 MH z -NMR^ffll^T 5 = 4 . 5 6 . OppmO 
)i^mt<D^Jt-<D^m\^. 4 0 0 MH z - NMR^^l^ 
(Dtt )V:^:::-)VWWm,m 1760-17000 m't:^;U 

'^->m(Dti )Vii^-)vwis&mm 17 4 0-17800 m' 

[0 0 5 6] 1 

^myxmm.m^mwi^m^tL 5 0 0 s u u *y h;Ko:t 

- v^u-'::f\zm^-^vy ^ >^wm^hvxj- h^i^ 

[4. 4. 0. 1' ^ 1' "] - 8-H7^-fe>- 
3, 4 ->^;^;U4^>^^7K4^ 1 0 . O^^A (43. 4 
20 5iJ^;P) ^5^h^fcHD:7^>350^UU'yh;U 

(ji^^TH F (tm^) {^^^ujt^^^ff o/to cntcu 

t'>^F^^;<^'fe5>XMi^<t UTMo (N-2, 6-C 
jHjPrS) (CHCMe,) (0Bu'):3 7 5 5U 
tf^h. (0. 7 7a'J^;U) ^iMTL'^UXZm^ELl^-^ 
■lirfco ^c^m, t H 2 7 8 5 U ^^hs 

(3. 8 5^'J^;i') ^iJUA 3 O^i'Fal^^b, MJ^^^f^ 

>vr 5 > 5 7 0 5 u i?^^ A (7. 7o^u^:;i') 

X. tK^^BEO. 49MPa, 8 0 t: T 1 P# Fs^Ml^i b 
30 ^rJ' /-;i'2 0 0 0 ^ U U h;l/*tCj&Ox.T^^^ 

[0057] -eo^, 50005 UU*yhJKD:t-~h^ 
l/-y(c:i<D§l^>^^-fe>'Xfi-&^t:|»5^ 1 0 . Oy^A 
^TH F 8 0 0 5 U U h;U(Ct§^bT, TK^SSJtoMi^ 
<h bT^«6liSiL;ti^^ D n5=- h (hU:7xx;i. 
;t;x:7-i'>) ;u^x'>A5. O^U^^A (0. 004 
^U^^P) h U X^;Ur 5 > 2 . l^Ui^^A (0. 
40 0 2 0 5U^;P) <DTHF 8 0 5 U U *y h;UJ§^S:Jta 
X.. 7K^JE8. IMPa, 1 6 5 "C T 5 B^rel7Km^>^JDJ^ 

- ;P j&D A T M ^ >^ ^ ir X flcco jtlDi^/S: 

3^ir v'Xfi^f^sTK^mSn^^O' H- NMR;5^€>»tti 

§ tr-^:7 75^12 56 ^n-r, ^cDTKi^^^Jtjp^n i o o 

50 0 . G P C TM']^ L;^c^¥i^5i'^aM n 1 2 , 50 




0, Mw/Mntii. 0 2-rfeo>^. ^^titzmm^^^ 

^) y h)U<Dy^Xn^zWXL. ^C{C^>-tf> 5 0 0 ^ 

»JU»yh;u. Tfci 0 0 5 u u ^/ NJi/, /i^h;ux>;^;p 
3t^>^5. 0 ^ u u h;i/^j[jax., 5 0 t:T-3^r«iffij^ 

l^¥1^5^^»M n ft 1 3 . 5 0 0, M w/M n 1 . 0 

0 ^ U U V h)V<Dmyu-h^^m\^tLS O O ^ U U 
N;KD:7^xn{c^Ab. {-j^>fb;<^l/> 1 5 0 ^ 

U>?>i^2. 5 5 U i5/^ A$:j!lDA. iSiSg^ 1 5 iCfr^^ 
?^j:;^^e>?tTn— h^^) x^JU t: - ;Ux — t'^U 1 . 4 4^ 
(2 0. O^'J^rjU) ^:i:fl::;^^U>5 0 5 U U 

^^€:t#fco G P CT^iJ^b;^c^¥l^^TaM n ft 1 
7, 0 0 0. Mw/Mnftl. OST^ofCo 'HNM 
R;&^^^ai'rs<hm^^^a5:^>iP4^>^Si: l - x 

CO 0 5 8 ] IIJS^J2 

Mo (N-2. 6-C.H,PrS) (CHCMe.) 

(OBu') jfC-f-^^TW (N-2, 6-C,H,Me:) 
(CHCHCMe,) (PMe,) (0Bu')z^464 

^J[lD^ft 1 0 0 0 , G P C'riRiJ^L;/c:^¥1^5>^ 

JlMnftl 3. 2 0 0, Mw/Mnftl. 04"^^^ 
^. ^^n;rcWM;*iS^-fe>'Xm^f*:3fc^^J!nii^ 1 0 . 0 

^"yi^^. m.wm^xsi^mmm^^^mvi^ i o o o a 

U U hJK;):7^X=3{C^Ab, -^ClfC t e r t - 

;ut;h3— ;u 3 o o a u 'j ^>if > 2 0 0 ^ u 

'J *v IkXSn'y h )VJL>7s)V^>m 7 5 ^ "J d/^A 

com^«:^fi/i:. G P C-C«iI;tL;rcia:¥i^53^^SMn ft 
17, 4 0 0, Mw/Mnftl. 07-C^o^« 'HN 

MR;5^61cm'r^<i:, 4^ CO :^ ;U 4<>^S (h t e r 

t -y5^;UXXT-;U^<i:CDltttf^f^5 0 / 5 0 T^-p 
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fz. 

[ 0 0 5 9 ] -^mm 3 

Mo (N-2, 6-C.H,Pr',) (CHCMe,) 
(OBu') itCf^ATW (N-2, 6-C,H,Me,) 
(CHCHCMe:) (PMe,) (OBu'), ^90^ 
«jy^A(0. 1 5 ^ U^:;U) ^^sgffl L, 1, 5-^ + 
•9->'X>4 9 3 ^ U i/^A (6. 0^'J^;i/) 

m^ta^^ 5 ox:"Cff •cjjtJK^^l'ft^ifg^iii ihi^^fc 

n ^ ^ ^ -fe -> X fi ^ #: tK ^ ^ j[ra © • H - N M R 

^g:mbrc7K^^J[in¥ft±II<^:t u:7.f >co:^d h >fc 

%m^^^\^-^i^^m}^ht\'f. -^(DTK^^JijD^ft i o o 

GPCT'ift'l^b;^cl&¥i^5i'^aMnft 1 0. 
3 0 0, Mw/Mnft 1. 3 7-V^-:>tz. #<^tl/tP§^ 
p<i$^'fe'>xm^#:;^K^^J[in!^ 1 0. 0 A^S^iffi^JJ 1 
<hl^*if-j^D7K5>^S^^^fTl.>, l^^tfC^^^LT, Sfe 
tr^ <o Jtni ;fK :^ ^ $ n ;t Pi ]1 ^ -fe v X m ^ ^ ^ iJD 
20 m^%fz. GP CTil«I^L/!:^¥l^^T«Mntt 1 1 . 
10 0, Mw/M nftl. 42-efeofc. f# tl i^^ JlJD tK 
5^^$n;t^^^^ir vXM^^7K^^J!jn4^5. 0 
A<£:, 1 0 0 ^ U U h;KD?^TD- 

5 0 0 5 U ij »y h ;KZ) ^ X 3 tc^ A b , 
tZ.lzmt^^'^Uy 1 5 0 ^ U U hJU, :RtKMi^<i:L 
TA'^ h JUX>x;i/^>^fcf U v>:^ 2 . 5 ^ U 
<&JbDA, 2 bX:\Z%^t^i)^^myU'- h<t 0 3 . 

4->?tKD-2H-tr^>l. esy^A (20, 0 

5U^;u) ^^{b^^ u> 5 0 ^ u u h;u{ci^^$-ti- 

30 /t^g?^^ 2 0 ^;^^ftTriTLAco ^ ^ ^^1^® 

GPCT^'J^bfc^¥t^5i'^fiMnttl 4, 8 0 0, M 
w/Mnfll. 4 9T^-:>^o ' HNMR:^^6^m-r^ 
^W.'^i^^ <Dti )V^>m,^ t 2-7^h^bHul:f^X>iI/ 
SiiCOJtftfJt^ 5 0/50tffe-p)^o 

[ 0 0 6 0 ] mmmA 

T^N^v'^^^D [4. 4. 0. 1'-'. 1' "] - 8- H 
40 5^ir>-3, A--Jtl)V^-ymUi^^(Om^Z. S^'y 
A (15. 4 5 U ^;l/) {C>RA, MfC 8 - tert- y N + 
i^ti)\^'^^ZL)V'rh'7l/^U [4. 4. 0. 1' *. 1 
-3-Hx-tr>6. Oy^A (23. 05U^ 

;u) SfS^r^^ 1 Btr«ifc^x.;^ci^jc^ft^ii0ij 

3 t.mmzi.xmm^^^ti^Tsm.'^ikrsi^mmmKjt-^ 

^/t. n^nrzmm:^i^ti^7.m.'twiifimmm^(D' H 
50 ^ftioo%r'^o, GY> c^m\^Ltzi^^i^^=f^mu 
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ntl9. 8 0 0. Mw/MnHl. #6 

filJ*til&r/?^^jl^^^^«PL/^ 1 0 0 0 ^ u u 
<^:7^X3{ci^AL, t e r t -y5^;ur;U3 — 

;i/ 3 0 0 5 u u ^>if > 2 o o ^ u u »y h;i/. 

Rr/A-"^ N;ux>x;i/3j^>ig 5 0 ^ u ^5^^ A^jtjpA, m. 

f#rc. GPCTiRiJ^Lfc^¥±^53'^«Mn(ll 2, 9 0 10 
0, Mw/Mn^il. 07t^$>':>tc. 

[0 0 6 1 ] itmmi 

^mTi^m^m^mm^mpir^iS o o ^ u u h )),(d^ 

^5^n [4. 4. 0. l' "] -8-K5^-fe>- 

3, 4 ->?;^;i.:;i?>igiE7Ki^ 1 0 . O^^A (43. 4 
^U^;U) ^1, 2 D uXi5^ > 3 0 0 ^ U U h ;U 

<h LT/Aiit^ffc:^ >^X5=-><D^ D n^>tr>^?eg (0. 

2 3aU^>iI/) i:/t^T;i.5='h KCD 1 , 2->?i^nDX 20 
5'>^?^ (0. 1 3 ^ U^rJl^) ch^^»i^ti5^J<h LT 1 

-'\^-tr> (0. 38^^^^) tmmmhLx^ v:/^ 
ijDA, 6 0 rT 2 P$rHiJKfc:;$-&fc. ckdm^^^^Sc) 
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mm:^^^i^7.m^w^m^z ^ o^^a^thf3oo 

L;^c u n^^ > ( h 'J :7xz:;U3t;x >) 

■7^X»>A1. (0. 0013^U^;i/) i 

hUX^JUra^O. 75U:i/^A ( 0. 0 0 6 5 ^U 

8, IMPa. 1 6 5 rTSB^rslTfcS^jto^jtrv^frofe 

w^n^^m^no z. ^\z^r^^^mm^(Dmm^9t 
^fi^ii(o:t u:7^ xo^D h>\zmm^^\^-^f)m 

i6^n-r. ^C>7K^^J!j[}^Ji 1 0 0 0 , GPCT 

^^Lfcm»¥i^5:^T«Mw{S 2 5 , 3 0 0, ^^i^^ 
^^*Mn(i 7. 3 0 0 . Mw/M n 3 . 47Tabo 

[ 0 0 6 2 ] 

m\zmibxmm.ti^^^. 
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